These assembled definitions will be useful for the practitioners of laboratory automation and robotics.
Introduction
Commercial laboratory robots were first introduced at the 1982 Pittsburgh Conference, although pick-and-place robots had been used previously. Although laboratory automation efforts have been developing in various ways tbr many years, it was the introduction and implementation of robotics to 
Glossary
Absolute accuracy (in robotics) The difference in position between a point called for by a robot's control system and the point actually achieved by the robot. The tolerance in each co-ordinate in reaching any given point in space [2] .
Absolule location A location in the robot's work envelope defined by specific coordinates. See also Relative location.
Acceleration
Rate of change of the velocity at the point under consideration per unit of time [21] . Accuracy ( 
in robotics)
The degree to which actual position corresponds to desired or commanded position; the degree ofti'eedom tiom error.
Accuracy involves the capability to hit the mark, or reach the point in space, or get the correct answer; repeatability is the ability to duplicate an action or a result every time.
Accuracy of a robot is achieved (or lost) by three elements of the system: the resolution of the control system, the inaccuracies or imprecesion of the mechanical linkages and gears and beam deflections under different load conditions, and the minimum error that must be tolerated to operate the arm under closed servoloop operation.
Accuracy refers to the degree of closeness to a 'correct' value; precision refers to the degree of preciseness of a measurement. Frequently confused with precision [20] . Active accommodation Integration of sensors, control, and robot motion to achieve alteration of a robot's preprogrammed motions in response to sensed forces. Used to stop a robot when forces reach set levels, or to perform force feedback tasks like insertions, door opening and edge tracing [5] . Actuator A power mechanism used to effect motion of the robot [9] . (2) [29] .
Archive
The storage of information for future use [1] . Arm An interconnected set of links and powered joints comprising a manipulator that supports or moves a wrist or end-effector [4] .
Articulated structure
Set of links and joints that constitute the arm and the wrist [39] .
Articulation
The manner and actions ofjointing in a robot. The greater the number, the easier it is for a robot to move and attain any position. Types of articulations are fixed beam, linear joint, ball joint, round joint, revolute or pin joint, and others. They vary in the number ofdegrees offreedom [2] .
Artificial intelligence
The capability of a machine to perform human-like intelligence functions, such as learning, adapting, reasoning and self-correction. The Base (in robotics) The platform or structure to which is attached the origin of" the first member of the articulated structure [21] . (Modified from reference [20] .) Bit Either of the digits 0 or when used in the pure binary numeration system [42] .
Branching
The function of a computer program that alters the logic path, depending on some detected condition or data status. For example, the program would branch to a reorder routine when the projected available went negative [20] . Computer network A network of data processing nodes that are interconnected tbr the purpose of data communication [35] . [5] .
Conlinuous path conlrol A control procedure whereby the user can impose to the robot the path to be tbllowed between commanded poses at a programmed velocity [39] . [41] .
Cycle lime
Time required to pertbrm the cycle [39] .
Q3lindrical robol A robot whose arm has at least one rotary and at least one prismatic joint and whose axes tbrm a cylindrical co-ordinate system [39] . Qylindrical co-ordinale syslem A co-ordinate system that defines the position of any point in terms ot'an angular dimension, a radial dimension, and a height t?om a retirence plane. These three dimensions specit) a point in a cylinder [5] . [20] .)
Decomposition
In control hierarchy, the breakdown ot'higher-level tasks into sets of procedurally simpler ones. These simpler tasks, in turn, become the goals of other tasks in a lower level of the control system. In the architecture of a control system that is hierarchically arranged, each level of the control receives inputs and produces outputs that, in their turn, become inputs to another level of control [2] .
Degree offreedom
One of the variables (maximum number of six) required to define the motion of a body in space [39] .
Digilal conlrol Control involving digital logic devices that may or may not be complete digital computers [5] .
Digital dala Data represented by digits, perhaps with special characters and the space character [32] .
Distal
Away from the base, toward the end-effector of the arm [5] .
DOF see Degree offreedom Drift (in robolics)
The tendency of a system's response to gradually move away from the desired response with time. (Modified from retierence [5] .) Drive [39] .) Mechanical interface
The mounting surface at the end of the articulated structure to which the end-effector is attached [39] . [28] and [45] .)
Multichannel pipette hand An end-effector that has multiple channels (usually eight) for automatically dispensing liquids, typically used in ELISA (Enzyme Linked Immuno Suppressive Assay) assays.
Network
An arrangment of nodes and interconnecting branches [35] .
Network architecture
The local structure and the operating principles of a computer network [35] .
Normal operating conditions
The range of environmental conditions (for example temperature, humidity) and other parameters that may influence robot or instrument performance (such as electrical supply instability, electromagnetic fields, etc.) within which the performance of the robot or instrument specified by the manufacturer is valid [39] .
Normal operating state The robot state in which the robot is executing its task program as intended [39] . 5O Off-line programming The programming of robotic controllers and computers that involves the writing of task programs, the running of simulations, and the collection and organization of data either away from the robot or when it is not in operation. [5] .
Path
An ordered set of poses [39] .
Path conlrol
The control of point-to-point and continuous-path movements of a robot. [5] .)
Relative co-ordinate system A co-ordinate system whose origin moves relative to fixed co-ordinates [5] .
Relative location A location in the robot's work envelope that is relative to some other robot location, frequently an absolute location.
Reliability
(1) The probability that a device will function without failure over a specified time period or amount of usage [5] . (2) [5] .
Time out
An event that occurs at the end of a predetermined period of time that began at the occurrence of another specified event [33] .
Tolerance A specified allowance for error from a desired or measured quantity [5] . Figure 9 . Typical wrist articulation.
The side-to-side rotary motion of the robot wrist which is perpendicular to the line of motion and the top side of the wrist. (Modified from reference [5] .)
